Everyone is unique in their own way and it is necessary to embrace this diversity and make positive use of it. At all levels of education, differences between students can provide a good learning opportunity since every student will have different skills and ways of approaching the same problem. Therefore, universities need to offer education services that are conducive to learning, suitable and inclusive for each student. This will not only improve the education process of students with special needs but also lead to an improved service to all the involved stakeholders, such as professors and administrative personnel. Moreover, this can create a learning environment that favours the development of values such as respect and tolerance of diversity.
INTRODUCTION
Everyone is unique in their own way and it is necessary to embrace this diversity and make positive use of it. At all levels of education, differences between students can provide a good learning opportunity since every student will have different skills and ways of approaching the same problem. Therefore, universities need to offer education services that are conducive to learning, suitable and inclusive for each student. This will not only improve the education process of students with special needs but also lead to an improved service to all the involved stakeholders, such as professors and administrative personnel. Moreover, this can create a learning environment that favours the development of values such as respect and tolerance of diversity.
Grounded in this philosophy of inclusive education, the Government Board of the Universitat Politècnica de Catalunya (UPC) approved in 2016 its first Inclusion Plan for the period 2017-2020 [1] . More recently, the same board prompted the creation of an ad-hoc collaborative Task Group (TG) to analyse and improve the existing inclusion services and/or design new ones using service design methodology. The TG was made up of volunteers from the UPC community, consisting of 10 students, 10 academic staff, and 10 administrative staff. They were assisted and guided by professional experts in service design. This paper reports the activities and results of the TG.
The main focus of the TG was the planning, design, and development of inclusion services in higher education. These services aim at supporting the inclusion of students with physical disabilities, learning disabilities as well as any other special education needs (D/SN). The number of students with a certified disability that used the inclusion services has evolved from 100 to 160 in the period 2008-2018. However, it has to be noticed that the number of students with special needs is growing much faster, and -though no reliable data are available yet-they are becoming the main concern to all people related to delivering the inclusion services. Therefore, this project aims at improving the inclusion services and allowing scaling them up in terms of user in the next years.
The TG conducted a systematic process, based on service design methodology [2, 3, 4, 5] . This methodology has previously been applied mainly in the field of public policies [6, 7, 8, 9, 10] . Other aspects that have been considered for the development of the process can be found in [11, 12, 13, 14, 15] .
The process carried out consisted of four broad phases. In the first phase, the TG carried out research into the experience, values, and practices of all the groups involved. This research was qualitative and based on several unstructured interviews of students, professors, faculty directors, students' advisors, and administrative staff. A total of 14 students with special needs, 17 academic staff, and 13 administrative staff were interviewed. In the second phase, the interviews were analysed through four different models: user journey, stakeholders map, gaps map, and service plan. Such models are useful in order to identify and classify the possible opportunities for improvement. Furthermore, these models were presented and evaluated at a public meeting that was open to the whole UPC community, with a total of around 60 attendees. In the third phase, the most interesting and significant opportunities for improvement were chosen and prototypes for them were developed. The five projects that were selected for prototyping belong to the following areas: 1) information about inclusion services given to students when they enrol; 2) adaptation of examination procedures; 3) training of lecturers to assist students with disabilities or special needs; 4) information system with individualised data for students with disabilities or special needs; and 5) general academic regulations about inclusion. The last phase is iterative and involves modifying the prototypes until the service is optimum.
The outcomes of this process are expected to be implemented at the UPC during the 2019-20 academic year. This has been an explicit commitment of the Governing Board, and has been considered as a fundamental element of motivation for the collaboration of the TG.
METHODOLOGY

Introduction
This section aims at overviewing the methodology that was followed in the design of the inclusion services. As was mentioned above, the process consisted of four phases, namely: initial research on the current state of implementation of the inclusion services; an in-depth analysis of the current status at university of the service; the choice and development of prototypes of the most interesting and significant opportunities for improvement; finally, the iteration and modification of the prototypes until an optimum service was achieved. This process is summarised in Figure 1 . 
First phase: research on the current state
In order to better understand the needs and shortcomings of the existing inclusion services at the university it is essential that first an analysis of the current state of the service is carried out. Even though the people directly involved in the administration and provision of this service might have useful information about it, it is important that all the stakeholders are taken into account.
According to [5] , the validity of qualitative research can be proved through four different methods:
• Methodological triangulation: the results from different methodologies (interviews, observations, workshops, etc.) coincide. • Source triangulation: the results obtained from different stakeholders coincide. • Researcher triangulation: the results obtained by different researchers coincide and are, therefore, not biased by their perceptions. • Saturation: research is carried out until no more new observations are found. Therefore, interviews were carried out in order to obtain information on factors such as: motivation, barriers, experience, habits, opportunities, difficulties, shortcomings, etc. from all the stakeholders (students, professors, faculty directors, students' advisors, and administrative staff). The interviews were oral and semi-structured: its structure was initially broadly predefined but adaptable to the real interview's development. The initial structure was organised according to the following points: (1) opening, (2), general topics, (3) specific topics, (4) assurance, (5) closure.
The main groups of stakeholders identified were three: first of all, the students, who are the potential users of the service and who can give information on needs, experience of use, difficulties, etc.; secondly, academic staff and administrative personnel that are directly in touch with the students; thirdly, administrative personnel that are indirectly linked to the service. In the end, a total of 14 students with special needs, 17 professors, and 13 administrative staff were interviewed.
The outcomes of the interviews were organised as follows: on the one hand, each of the main ideas obtained from the conversations was summarised on a different post-it note; on the other hand, reflections and/or comments on the interviews were written down on post-it notes of a different colour than the previous ones.
Second phase: analysis of the current state
In the second phase, the interviews were analysed through four different models: user journey, stakeholders map, gaps map, and service plan. Such models are useful in order to identify and classify the possible opportunities for improvement. Furthermore, these models were presented and assessed at a public meeting that was open to the whole UPC community, with a total of around 60 attendees.
Before developing the models, an affinity map was built. The information gathered during the interviews was classified into four different groups: arrival at university, giving and receiving the service, adaptations, spaces and accessibility. After grouping all the information, it was further classified into subtopics. Table 1 shows a summary of the information that was collected at this stage. Also, Figure 6 in the Appendix shows the completed model. It is necessary to analyse the detected cases and include them in the system; it is necessary to analyse the most serious cases and analyse their feasibility Tutor Students lack advice for their studies; academic staff spend a lot of extra hours with the students with special needs; having a tutor is well received among the students; not all the students have a tutor
Information
There is poor internal communication at UPC; students feel they wish the service was better disseminated; professors also feel that they lack information Support to students More scholarships; meetings between students with the same problems Training Lack of training for professors and administrative staff; training strategies are needed; community awareness is needed
Work dynamics
It is necessary to deal with inclusion institutionally; more proactivity from professors is needed; the tasks that directors perform should be specified; there is no established protocol
Adaptations
Academic level
The required knowledge level should not be reduced; the levels of preparation of all the students are very different
Exams
There is a need for changing the format of exams; students with special needs are given more time in the exams
Regulations
It is necessary to clarify and review the regulation to see how to improve; it is necessary to acknowledge inclusion in the assessment processes of students, academic and administrative staff; the existing regulation is basically for academic and administrative staff
Spaces and accessibility
Classrooms People in charge of the assignation of rooms for classes are janitors, who don't perceive the different needs of different students; it seems that there is a lack of resources; lifts and ramps are essential
Specific needs in the classrooms
Tables should be adapted if necessary, maybe it is necessary to provide special computers, it is necessary to give more time during exams Learning environment Some students wish there was more silence and fewer distractions during the exams
User Journey
This model offers a visualisation of the experience of one or more users with the experience being analysed. The visualisation orders chronologically the user's actions. For each of the stages, it shows the user's overall experience and those places in which he or she is in touch with the inclusion service. Also, Figure  A. 1 shows the completed model. 
Stage
The different stages of the student at university are described.
Emotional curve
The user's experience at each of the stages is described. For example: insecurity, satisfaction, etc.
Interaction points
The different interaction points of the student with different people and individuals is described (Face-to-face, digital, printed, product, space, etc.).
Inclusion level
For each stage, it is decided whether there is inclusion, integration or exclusion. Ideally, there should be inclusion at all stages.
Influences
The different influences that might affect the student are recorded; for example, about the expectations of the service he or she will receive.
Discoveries
Conclusions on the overall information are drawn.
Service Plan
This model also offers a visualisation of the different processes involved in the inclusion service but, in contrast to the user journey model, it is not only focused on the user but also on other stakeholders. Also, Figure A. 2 shows the completed model.
Table 3. Factors considered in the development of a Service Plan Model
Information to be filled
Description
Stage
The different stages of the student at university are described. "Visible" interaction points
The direct interactions that the student has with administrative staff, professors or any physical material are described.
"Invisible" interactions
The indirect interactions that happen are described. For example, a lecturer's preparation for a class is something that will indirectly be seen by the student.
Inclusion level
For each of the stages, it is decided whether there is inclusion, integration or exclusion. Ideally, there should be inclusion at all stages.
Discoveries
Gaps Model
The Gaps Model is a model whose main objective is to identify the weaknesses in the quality of service by analysing the shortcomings in different areas. From the model, four different gaps in the service can be found:
• Gap 1: shortcomings that appear when an organisation cannot capture the expectations and needs of the users. • Gap 2: shortcomings that appear when an organisation can capture well the users' expectations and needs, but is not able to design a service accordingly. • Gap 3: shortcomings that appear when, even though the design is adequate, the people giving the service are actually not following the standards set for its correct development.
• Gap 4: shortcomings that appear when communications about the service transmit an image that does not adequately reflect to the real quality of service.
Each of these is shown graphically in Figure A. 3. Figure 8 in the Appendix shows the completed model.
Figure 2. Diagram showing the gaps that can be analysed with the Gaps Model
Third Phase: choice and development of opportunities for improvement
The main goal of this phase was to identify, select and define the most interesting and significant opportunities for improvement.
Identification of candidate action areas
First, the TG collected and clustered the comments and suggestions that the participants in the open session made on the three different models developed in the previous phase (user journey, gaps map, and service plan). The clusters were labeled accordingly to identify the candidate focus areas of interest.
Selection of action areas.
The candidate focus areas were ranked and each TG member chose one in which s/he wanted to work. In this way, five different teams were formed, each of them focused on one of these five action areas: 1) Information and publicity, 2) Learning materials and methodologies, 3) Training of lecturers, 4) Information Systems and 5) Protocols and regulations. See Figure 3 for an example of the procedure.
Idea formulation
Each team worked separately in its action area. Ideas and opportunities for improvement were formulated and discussed. Each team produced a list of ideas within the scope of its action area. The ideas were ranked according to five criteria: Joint responsibility (i.e. the idea empowers the students), Confidentially (i.e. no sensitive data is disclosed without explicit authorisation), Quality (i.e. the idea responds to actual needs and expectations), Feasibility (i.e. the idea can be implemented with the available resources), and Novelty (i.e. the idea is original and nothing similar has ever tried before). The most ranked idea in each team is then selected for further development (Table 4 ). In section 3, each of the chosen ideas is described in more detail.
Prototyping
Each team developed a prototype of its idea to present and discussed it with the other teams. Cardboard prototypes were made to illustrate the main points. A further elaboration consisted of staged simulations of the solution to be implemented. The feedback gathered from the other teams were then applied to refine the prototypes for the following phase. An example is shown in Figure 4 . Table 6 ) Meetings at the beginning of the semester with those professors that will have students with SEN to get information, resources, etc. Meetings in the end of the year with those professors that will have students with SEN, to share experiences 5 
Fourth phase: first iteration
The different prototypes were shown to external people, as is explained in the next section. With this new feedback, the prototypes were refined and the five teams of the TG concluded their work. For each prototype, a complete description was produced: the problem/need that it addresses, the required inputs and resources, the activities that it involves, the outputs that it produces, and the expected outcomes (benefits), and some guidelines (implementation requirements) for the next iterations.
RESULTS
In this section, we describe the 5 projects that were developed by the TG to improve the inclusion services in the UPC. 
Improvement goal
To increase the inclusion-awareness of the teaching staff with respect to their students with SEN, before the start of the classes.
Description
Each academic centre of the UPC has an inclusion manager that will convene two meetings, at the beginning and at the end of the course, with the lecturers involved (together with some administrative staff and student representatives): to inform about the students with SEN and receive input from the lecturers.
Prototype
An actual meeting with lecturers in UPC's Terrassa Campus was held. A total of 50 people attended, of which 22 provided very positive feedback via an online survey.
Implementation requirements
• All the inclusion managers in the UPC should conduct the Meet -Inc in their academic centres. • Information about students with SEN needs to be collected and distributed to the inclusion managers. 
Inclusion protocol for assessment tests (exams adaptations)
Improvement goal
To increase 1) the inclusiveness of the assessment tests; 2) the knowledge of the norm that regulates the tests; and 3) its effective compliance.
Description
A new protocol needs to be elaborated to better inform the lecturers about the required actions before and during the evaluation tests of students with SEN.
Prototype
A first draft of the inclusion protocol document for the evaluation tests.
Implementation requirements
• Make the draft known to all the people involved (inclusion managers, lecturers, etc.) in all academic centres. • Conduct a pilot test during the course 2019-2020 in 2 academic centres to refine the draft. 
Improvement goal
To normalize the situation (not just inform) in all the circumstances and procedures in which a student with SEN participates in the university life: enrollment, class attendance, examinations, etc. To guarantee equal opportunities to the entire community.
Description
The existing regulation and action protocols still not adequately regulate the situation for which students with SEN.
Prototype
A draft which includes the proposed curricular adaptations defined by the Conference of Presidents of Spanish Universities.
Implementation requirements
• New inclusion elements to add to the regulations.
• A protocol to enact the regulations. A more extensive document • Tools to materialize the protocol. 
Information prior to enrollment
Improvement goal
To provide better information to the students during their first enrollment so that they have all the required information about all the inclusion services in the UPC from the very beginning.
Description
The students will get more information about SEN before starting university.
Prototype
A draft that shows where the information should be located and how it should be presented in the online system that the students use to perform administrative procedures (e-secretary)
Implementation requirements
• Train informants to assist students with SEN during the enrollment process. • Implement the required changes in e-secretary • Add banners to all the relevant UPC webs. Table 9 . Characteristics of the fifth developed project (P5)
Information system and management of the UPC Inclusion Services
Improvement goal
To improve the coordination of the students with SEN with the agents involved in the inclusion services.
Description
The different inclusion services offered in the UPC must be standardized and connected. The information gathering process must be centralized. Each student attended by the inclusion services must have a unique record that should be accessible by the inclusion managers and the authorized people.
Prototype
An online prototype to gather data from students with SEN Implementation requirements • An online system through which the students can send the information and the supporting documentation, together with their explicit consent to be attended by the inclusion services. • Training of the agents involved on the use of the system. • Pilot trial at 2 centers of the UPC to refine the system.
CONCLUSIONS
After having described all the process involved in the design of the inclusion service at UPC, we can conclude with the following remarks:
• Generally, there are not many established methodologies for the development of this kind of services. Moreover, the process and tools for making university more inclusive are still not well studied. Even though there are exceptions, there is an international lack of formal procedures to make universities a more adequate environment for students with SEN. • The methodology used requires many group meetings and field work; however, it is useful when aiming at designing a service that will solve its current shortcomings and be able to find the best opportunities for improvement. • Many opportunities for improvement where found during the process, but in the end it was necessary to limit the amount of projects to five. In order to choose them, each project was scored with reference to five characteristics: joint responsibility, confidentially, quality, feasibility, and novelty.
